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AB The purified respiratory chain NADH dehydrogenase of 

Escherichia coli oxidizes NADH with either dichlorophenolindophenol 
(DCIP) . ferricyanide, or menadione as electron acceptors, with values for 
NADH are similar with the three electron acceptors (approximately 50 

muM) . 

The purified enzyme contains no flavin and has an absolute requirement 

for 

FAD, with Km values around 4 muM. The pH optimum of the enzyme appears to 
be between 6.5 and 7; the optimum is difficult to establish because of 
nonenzymatic reduction of DCIP at the lower pH values. Potassium cyanide 
stimulates the DCIP reductase activity about 2-fold, but has no effect on 
ferricyanide reductase. The enzyme exhibits hyperbolic kinetics with 
respect to NADH concentration in both the ferricyanide and DCIP reductase 
assays, but cooperatively is seen in the menadione reductase reaction. 
NAD+ is an effective competitive inhibitor of the reaction (Ki congruent 
to 20 muM) ; in the presence of NAD+, the NADH saturation curve becomes 
cooperative, even in the DCIP reductase assay. Many adenine containing 
nucleotides are competitive inhibitors of the enzyme. The apparent Ki 
values for these nucleotides as inhibitors of the purified enzyme, the 
membrane-bound NADH dehydrogenase, and the NADH 

oxidase are equivalent. An examination of inhibitory effects of a series 
of adenine nucleotides suggests that the inhibitors act as analogues of 
NAD+, which is the true physiological inhibitor. The results suggest that 
the enzyme in situ is always partially inhibited by the levels of NAD- in 
the E coli cell, and thus behaves in a cooperative fashion to changes in 
the NAD+/NADH ratio. An antibody has been elicited against the 
purified NADH dehydrogenase. Immunodiffusion and 

crossed immunoelectrophoresis show that the antibody is directed 
principally against the NADH dehydrogenase, with some 
activity against minor contaminants in the purified preparation. The 
antibody inhibits NADH dehydrogenase activity 

50% at saturating levels. When this antibody preparation is used 
to examine solubilized membrane preparations, two major 
immunoprecipitates 

are found. A parallel inhibition of the membrane-bound NADH 
dehydrogenase and NADH oxidase activities is seen, supporting the 
hypothesis that the purified enzyme is indeed a component of the 
respiratory chain-dependent NADH oxidase pathway. 
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Paracoccus denitrif icans and bovine heart mitochondria as 
revea led by immunological cross-reactivities. 
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An antibody raised against two subunits (Mr 48 000 and 25 000) 
of NADH dehydrogenase from Paracoccus denitrif icans 

cross-reacts with one of more than 20 polypeptides that form the bovine 
heart mitochondrial NADH dehydrogenase. The 

cross-reacting subunit has Mr 51 000 and is believed to be the 
NADH-binding subunit of the enzyme. Antibodies raised against 
certain subunits of the bovine heart NADH dehydrogenase 
were tested for cross-reactivity with P. denitrif icans cytoplasmic 
membranes. Of those tested, only one, an antibody specific for 
the 49 kDa subunit of mitochondrial NADH dehydrogenase 

, cross-reacted with the bacterial membranes. It recognised a polypeptide 
of approximate Mr 46 000. This is an indication for a previously 
undetected third subunit of NADH dehydrogenase from P. ^ 
denitrif icans . The immunological cross-reactions indicate that the 
NADH dehydrogenases from P. denitrif icans and bovine 
heart mitochondria are related structurally. 
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AB A catalytic component of the bovine mitochondrial NADH : ubiquinone v 
oxidoreductase complex (Complex I) is a soluble NADH 
dehydrogenase iron-sulfur flavoprotein (FP) . FP is composed of 
three subunits of Mr 51,000, 24,000, and 9,000, and contains FMN and ^ two 
iron-sulfur clusters. Previous studies by others with the use of various 
chemical probes had suggested that, except for an access for NADH to the 
51-kDa subunit, the FP polypeptides are buried within Complex I and 
shielded from the medium. In the present study, monospecific 
antibodies were raised to each of the three FP subunits, and used 
in conjunction with Complex I, submitochondrial particles (SMP) , 
mitoplasts, and intact mitochondria as sources of antigens . Results of 
enzyme-linked immunosorbent assays and 1251-protein A labeling 

experiments 

indicated that epitopes from the 51-, 24-, and 9-kDa subunits of FP are 
exposed to the medium in Complex I and SMP, but not in mitoplasts and 
mitochondria. Appropriate enzymatic assays showed that none of the 
antibodies inhibited the NADH dehydrogenase 

activity of isolated FP or the NADH oxidase activity of SMP. These 
results 

have been discussed in relation to the structure of Neurospora Complex I 
deduced from membrane crystals of the isolated enzyme complex by Leonard 
et al. [K. Leonard, H. Haiker, and H. Weiss (1987) J. Mol . Biol. 194, 
277-286] . 
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Department of Chemistry, Indian Institute of Technology, 
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Polyclonal rabbit antibodies to NADH-requiring enzymes 
alcohol-dehydrogenase (ADH) and lactate-dehydrogenase 



AUTHOR: 

CORPORATE SOURCE 
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PUB. COUNTRY: 

LANGUAGE: 
FILE SEGMENT: 
ENTRY MONTH: 
ED 



such as yeast 
LDH) immunoinhibit 



the activities of other unrelated dehydrogenases. The immunoinhibition of 
malate-dehydrogenase (MDH) activity by anti-yeast ADH IgG and anti-hog 

IgG was dependent on the concentration of antibodies and time. This 
demonstration of cross-reactivity with unrelated enzyme proteins reveals 
the existence of an antigenic site around the NADH binding region in each 
of these enzymes. Pre-treatment of the enzyme with NADH resulted in 
complete protection against immuno-inactivation . The competitive binding 
of NADH and the ineffectiveness of ATP establish the difference in the 
antigenic site around the NADH- and ATP-binding region. 
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Antibodies have been raised against synthetic peptides 
corresponding to several computer-predicted epitopes of three 
(n^NA- encoded subunits, ND4, ND5 and ND6, of the human respiratory chain 
NADH dehydrogenase (Complex I) . Antibodies 

were characterized by a sensitive immunoblotting assay using proteins 



human skeletal muscle mitochondria and by immunoprecipitation of 
radio-labeled HeLa cell mitochondrial translation products. Only 
antibodies against two of six selected peptides of the ND4 
subunit, i.e., the C-terminal peptide and an internal peptide close to 



the 



ND5 



C-terminus, reacted in both assays with the subunit. Antibodies 
raised against an internal peptide close to the N-terminus of the 
subunit and antibodies raised against an internal epitope of the 
ND6 subunit also reacted in both the immunoblotting and 
immunoprecipitation assays. The antibodies described above and 
other Complex I subunit- or holoenzyme-specif ic antibodies .were 
used to investigate the subunit deficiencies of the respiratory 
NADH dehydrogenase in the skeletal muscle of patients 

affected by mitochondrial myopathies associated with Complex I defects. 
The reduction in enzyme activity correlated in an immunoblot assay with a 
decrease of four mtDNA-encoded subunits of the enzyme, as well as with a 
decrease of other subunits of Complex I encoded in the nDNA. The present 
work provides the first evidence of a decrease in NADH 
dehydrogenase subunits encoded in the mitochondrial genome in 
myopathy patients. 
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NADH: ubiquinone oxidoreductase, the first enzyme in the respiratory 
electron transport chain of mitochondria, is a membrane-bound 
multi-subunit assembly, and the bovine heart enzyme is now known 
to contain about 40 different polypeptides. Seven of them are encoded in 
the mitochondrial DNA; the remainder are the products of nuclear genes 



are imported into the organelle. The primary structures of 12 of the 
nuclear coded subunits have been described and those of a further 20 are 
described here. The subunits have been sequenced by following a strategy 
based on the polymerase chain reaction. This strategy has been tailored 
from existing methods with the twofold aim of avoiding the use of cDNA 
libraries, and of obtaining a cDNA sequence rapidly with minimal 
knowledge 

of protein sequence, such as can be determined in a single N-terminal 
sequence experiment on a polypeptide spot on a two-dimensional gel. The 
utility and speed of this strategy have been demonstrated by sequencing 
cDNAs encoding 32 nuclear-coded-membrane associated proteins found in 
bovine heart mitochondria, and the procedures employed are 
illustrated with reference to the cDNA sequence of the 20 subunits of 
NADH: ubiquinone oxidoreductase that are presented. Extensive use has also 
been made of electrospray mass spectrometry to measure molecular masses 



of 



B8, 



the purified subunits. This has corroborated the protein sequences of 
subunits with unmodified N terminals, and their measured molecular masses 
agree closely with those calculated from the protein sequences. Nine of 
the subunits, B8, B9, B12, B13, B14, B15, B17, B18 and B22 have 
modified alpha-amino groups. The measured molecular masses of subunits 



B13, B14 and B17 are consistent with the post-translational removal of 



initiator methionine and N-acetylation of the adjacent amino acid. The 
initiator methionine of subunit B18 has been removed and the N-terminal 
glycine modified by myristoylation . Subunits B9 and B12 appear to have 
N-terminal and other modifications of a hitherto unknown nature. The 
sequences of the subunits of bovine complex I provide important 
clues about the location of iron-sulphur clusters and substrate and 
cof actor binding sites, and give valuable information about the topology 
of the complex. No function has been ascribed to many of the subunits, 

but 

some of the sequences indicate the presence of hitherto unsuspected 
biochemical functions. Most notably the identification of an acyl carrier 
protein in both the bovine and Neurospora crassa complexes 
provides evidence that part of the complex may play a role in fatty acid 
biosynthesis in the organelle, possibly in the formation of 
cardiolipin. (ABSTRACT TRUNCATED AT 400 WORDS) 
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NADH dehydrogenase (ubiquinone) (EC 1.6.5.3) chain NDUFB4 - human. 
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NAD; oxidoreductase . 
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/organism="Homo sapiens" 

/db_xref="LocusID: 4710" 

/db_xref="taxon: 9606" 

/clone="MGC:5105 IMAGE : 3459215" 

/tissue_type= "Cervix, carcinoma" 

/clone_lib="NIH_MGC_12" 

/lab_host="DH10B" 

/note="Vector : pCMV-SP0RT6" 
CDS 52 . . 441 

/codon_start=l 

/product="NADH dehydrogenase (ubiquinone) 1 beta 
subcomplex, 4 (15kD, B15) " 
/protein id=" AAH00855 . 1 " 
/db_xref="GI : 12654091" 

/translation="MSFPKYKPSSLRTLPETLDPAEYNISPETRRAQAERLAIRAQLK 
REYLLQYNDPNRRGLIENPALLRWAYARTINVYPNFRPTPKNSLMGALCGFGPLIFIY 
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YI IKTE^pKEKLIQEGKLDRTFHLSY " 

BASE COUNT 160 a 13^^ 105 g 117 t 

ORIGIN 

1 gacaaagggc ctcagaatcg cgcaggcgca attgtgccct ggttcgccaa gatgtcgttc 
61 ccaaagtata agccgtcgag cctgcgcact ctgcctgaga ccctcgaccc agccgaatac 
121 aacatatctc cggaaacccg gcgggcgcaa gccgagcggt tggccataag agcccagctg 
181 aaacgagagt acctgcttca gtacaacgat cccaaccgcc gagggctcat cgaaaatcct 
241 gccttgcttc gttgggccta tgcaagaaca ataaatgtct atcctaattt cagacccact 
301 cctaaaaact cactcatggg agctctgtgt ggatttgggc ccctcatctt catttattat 
361 attatcaaaa ctgagaggga taggaaagaa aaacttatcc aggaaggaaa attggatcga 
421 acatttcacc tctcatatta agtctggcaa tgatgactat atgtattcct gcctaaataa 
481 atcatctatt aatcattaaa aaaaaaaaaa aaa 
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